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(54) Process for preparing sertraline from chirai tetralone 

(57) This invention relates to a novel Improved proc- 
ess for preparing the (+) enantiomer of N-[4-(3,4-diciilo- 
rophenyl)-3,4-dihydro-1 (2H)-naphthalenyiideneJmeth - 
anamine by reacting the (+) enantiomer of 4-(3,4-dichlo- 
rophenyl)-3,4-dihydro-1 (2H)-naphthalenone with mono- 
methylamine and titanium chloride or molecular sieves. 
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Description 

B«d<qround of the Invention 

[0001] This invention relates to a new, simplified method of preparing a known ketimine compound. Specifically, it 
is concerned with the synthesis of the (+) enantiomer of N-[4-(3,4-dichlorophenyl)-3,4-dihydro-1(2H)-naphthalenyli- 
dene]methanamine, a critical intemnediate in the production of cis-(1S){4S)-N-methyl-4(3,4-dichlorophenyl)-1 ,2,3,4-tet- 
rahydro-l-naphthaleneamine (sertraline). Sertraline hydrochloride is the active ingredient in the antidepressant 
Zoloft®. 

[0002] The most widely used route to date for the commercial preparation of N-[4-(3,4-dichlorophenyl)-3,4-dlhydro- 
1 (2H)-naphthalenylidene]methanamine, leading to cis-(1S)(4S)-N-methyl-4(3,4-dichlorophenyl)-1,2,3,4-tetrahydro-1- 
naphthaleneamine (sertraline), involves a condensation reaction of 4-(3,4-dichlorophenyl)-3,4-dihydro-1 (2H)-naphtha- 
lenone with monomethyiamine, which is catalyzed by titanium tetrachloride, as described by W.R. Welch, Jr. ef a/, in 
U.S. Patent No. 4,536,518 and in Journal of Medicinal Chemistry, Vol. 27. No. 1 1, p 1508, 1984. An alternative method 
of producing N-{4-(3,4-dichlorophenyl)-3,4-dihydro-1(2H)-naphthalenylidene]methanamine is described in U.S. Patent 
No. 4,855.500 to J.C. Spavins, wherein the dehydration characteristics of appropriate mesh molecular sieves are 
employed to promote the condensation reaction between 4-(3,4-dichlorophenyl)-3,4-dihydro-1(2H)-naphthalenone and 
monomethyiamine. The appropriate type molecular sieves (specifically, those having a pore size of about 3 Angstroms) 
are contacted in situ with the mixture of 4-(3,4-dichlorophenyl)-3,4-dihydro-1(2H)-naphthalenone and monomethyi- 
amine, and adsorb the water formed from the condensation reaction. 

[0003] Sutjstantial ecomomies can be realized by carrying out similar processes to those described in the preced- 
ing paragraph, using the optically pure (+) enantiomer of the tetralone starting material, or an optically enriched (+) mix- 
ture of the (+) and (-) enantiomers of the same, rather than racemic tetralone. Use of the chiral starting material 
eliminates the need to resolve the final product and also eliminates the production of intermediates having the unde- 
sired sterochemistry. 

Summary of thg Invention 

[0004] This invention relates to a process for preparing the optically pure (+) enantiomer of N-[4-(3,4-dichlorophe- 
nyl)-3.4-dihydro-1(2H)-napthalenyndene]methaneamine. depicted below, 




CI 



(+) 

or an optically enriched (+) mixture of the above compound of fomriula II and its opposite enantiomer, comprising react- 
ing the optically pure (+) enantiomer of 4-(3,4-dichlorophenyl)-3,4-dihydro-1(2H)-naptiialenone ("the tetralone"), 
depk:ted below. 
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(+) 

or an optically enriched (+) mixture of the (+) and (-) enantiomers of the tetralone, with monomethylamlne and either 
20 titanium tetrachloride or molecular sieves in a solvent selected from tetrahydrofuran (THP), methylene chlorde and 
aromatic solvents such as toluene, xylenes and dichlorobenzene, at a temperature from about -20''C to about 60°C, 
preferably from about C'C to about SCC. 

[0005] A more specific embodiment of this invention relates to the process described above, wherein: (a) the 
ketimine product of formula II that is formed in such process is hydrogenated to form a mixture of cis (+) sertraline ("ser- 
25 traline") and trans (-) sertraline: (b) sertraline is optionally separated from such mixture; and (c) sertraline is optionally 
converted into its hydrochloride or mandelate salt. 

[0006] The terms 'sertraline* and 'cis (+) sertraline', as used herein, both refer to cis-(1S)(4S)-N-methyl-4-(3,4- 
dichlorophenyl)-1 ,2,3,4-tetrahydro-1 -naphthaleneamine. 

[0007] The temi 'trans (+) sertraline", as used herein, refers to trans-(1 R)(4S)-N-methyl-4-(3,4-dichlorophenyl)- 
30 1 ,2,3.4-tetrahydro-1 -naphthaleneamine. 

[0008] The term 'ds (-) sertraline', as used herein, refers to cis-(1 R)(4R)-N-methyl-4-(3,4-dichlorophenyl)-1 ,2,3,4- 
tetrahydro-1 -naphthaleneamine. 

[0009] The term 'trans (-) sertraline', as used herein, refers to trans-(1S)(4R)-N-methyl-4-(3,4-dichlorophenyi)- 
1 ,2,3.4-tetrahydro-1 -naphthaleneamine. 
35 [0010] The temi 'racemic cis sertraline', as used herein, refers to an optically inactive mixture of cis (+) sertraline 
and cis (-) sertraline. 

[0011] The tenm 'racemic trans sertraline', as used herein, refers to an optically inactive mixture of trans (+) sertra- 
line and trans (-) sertraline. 

[0012] The temi 'racemic sertraline*, as used herein, refers to an optically inactive mixture of racemic cis sertraline 
40 and racemic trans sertraline. 

Detailed Descriptio n of the Invention 

[001 3] The processes of this invention, as well as the use of the ketimine product of such processes in the synthesis 

45 of sertraline, are illustrated in the following schemes and described below. 

[0014] In accordance with the process of this invention, the starting material, optically pure (-•-) 4-(3,4-dichlorophe- 
nyl)-3,4-dihydro-1(2H)-naphthalenone, or an optically enriched (+) mixture of the (+) and (-) enantiomers of the same 
compound, is combined wtth 1 .5 to 25 equivalents of monomethylamlne and a solvent selected from methylene chlo- 
ride, THF and aromatic solvents such as toluene, zylenes or dichlorobenzene. Titanium tetrachloride (0.2 to 1.2 equiv- 

50 alents) or molecular sieves is combined with the reaction mixture and reacted at a temperature from about - 20'*C to 
about 60°C. preferably from about O'C to about 50°C, for about 1 to about 24 hours. Solid by-products (titanium dioxide 
and monomethylamlne hydrochloride) can be removed from the reaction mixture by filtration and washed with the reac- 
tion solvent. A suitable filter aid may be utilized to aid filtration. Decolorizing carbon or a suitable filter aid may be added 
to the solvent containing product, the resulting mixture stin-ed and filtered off, and the cake washed with the same sol- 

55 vent. 
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SCHEME 2 



NHCH3 HCI 



NHCH- 




HCI 




Cis (+) Sertraline 
"Sertraline" 
illA 



Cis (+) Sertraline Hydrochloride 
"Sertraline Hydrochloride" 
tllB 



35 product can be concentrated by d-J-Hat'O" J^her ^^^^ or unde P ^^^^ ^ ^^^^.^^^ 

alyst such as palladium on carbon water wei caTaiybi ui h ciprtranne and trans (-) sertraline. The 

the analogous platinum containing catalysts, to produce ^^^^^l^^^^^^^'^^^^^^^ about 1 to 

^ hydmgen pressure for the hydrogenation prefer^ from about room temperature to 

aboutSam^ospheresandt^^^ 

about 60»C. The reaction time is generally trom 3°°"^ ' processed as described below. 
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and other precious metal promoters on supports such as cart,on. graphRe. calcium catenate or other such supports, 
all of which are well known in the catalytic hydrogenation industry. 

FXAMPLE1 

3, „, M..^ |. °np»rMVl V, ..niHYnRO-»fflVNAFT>i>M FNYI inFNF l MFTHANEAM- 

INE 

.vacuum o^^alw which 14^9 of pi«i« men sHrradfor 1 hour at 0^ filtered and washed 

50 night, giving 1 .53 g (88%) of a yellow solid. 

[00271 NMR matched that of the title compound. 



55 QPRTRAI INF MANDELACTE 

r00281 To Pd/C (0 740g. 50% water wet) was added 14.8g of compound II and65 mLTHF under "rt«>g«"-J];«^^^^ 
SS^was hyCnied at 40 psi for 5 hours. When the reaction was complete, the mixture was firtered through celite 
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and the solvent was stnpp«l ed. EtOH (74 rrt.) and °jr=«^^i^f,'!,~£^"„ ^dded and the mixture was stirted 

rrrrsr^rrrran^r^^^'siit'^^^^ 

was 21 .62g. The product was dried under vacuum to give 17.34 g (78%) of solid. 
[0029] NMR matched that of the mandelate salt of sertraline. 



Claims 



A process for preparing the optically pure (+) 
nylldene]methaneamlne, depicted below. 



enantiomer of N-l4-(3,4-dlchlorophenyl)-3.4-dlhydro-1(2H)-napthale- 




(+) 

one"), depicted below, 




(+) 

or an optical^ enriched (.) mixture of the W and (-) enantiomers of the tetmlone. with monomethylamine and 

either titanium tetrachloride or molecular sieves. 
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3. A process according to claim 1 wherein an excess of monomethylamine with respect to the tetralone starting mate- 
rial is employed. 

4. A process according to claim 1 wherein the reaction is conducted at a temperature in the range of about -20«'C to 
about BO'C. 

5. A process according to claim 1 wherein the solvent is selected from THF. methylene chtoride. xylenes and dichio- 
robenzene. 

6. A process according to claim 1 wherein monomethylamine and titanium chloride are reacted with the tetralone. 

7. A process according to claim 1 wherein the tetralone is reacted with monomethylamine and molecular sieves. 

8 A pmcess according to claim 1 wherein the ketimlne product of fomiula 11 or an optically enriched W mixture of 
suS^pound and Its opposite enantiomer. is hydrogenated msitu in the same solvent m wh.ch rt was formed to 
ySd 7n optically pure mixture consisting of cis W sertraline and trans (-) sertraline, or a mixture cons.stmg of c.s 
(+) sertraline, cis (-) sertraline, cis (-) sertraline and trans (-) sertraline. 

9 A process forpreparing a mixture of cis W sertraline and trans (-) sertraline, l^^'''^''; ^^^f"^ P"^ 
tr^a^omerof 4-(34-tf.chlorophenyl)-3.4-dihyd,o-1(2H^^^^ (the tetralone"). depKrted below. 




(+) 



or an optically enriched (+) mixture of the W and (-) enantiomers of the tetralone. wrth '"°"°["«*y'™. ^"f^ 
eihertlLium tetrachloride or molecular sieves andasuitablehydrogenaa^^^^^ 

under a hydrogen atmosphere at a pressure from about 20 psig to about 1 00 ps,g and a temperature from about 
room temperature to about 70°C. 
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